gastroenteritis (AGE), rotavirus, norovirus, astrovirus, enteric adenovirus, and multiple viruses were identified in 78 (30.4%), 21 (8.2%), 7 (2.7%), 51 (19.8%), and 53 (20.6%) patients, respectively. Higher disease severity was found in AGE caused by multiple viruses and by rotavirus alone. Majority of rotaviruses in [2004] [2005] [2006] belonged to G1 (20.4%), G2 (16.5%), G3 (27.2%), and G9 (21.4%).
A C C E P T E D
Viral acute gastroenteritis (AGE) is one of the most common infectious diseases worldwide, causing significant morbidity and mortality in children (3) . Four major viral pathogens associated with AGE are the three RNA viruses (rotavirus, norovirus, and astrovirus) and one DNA virus (enteric adenovirus) (3, 9) . The aim of this study was to use RT-PCR or PCR and a serological method to detect the major enteric viral pathogens that caused AGE in children hospitalized in Chang Gung Children's Hospital (CGCH), Taiwan. We also genotyped the rotaviruses by DNA cloning and sequencing to understand the genotype distribution of rotavirus causing AGE in 
All the samples were stored at -70 o C before extraction of viral nucleic acid.
Extraction of the viral nucleic acid was carried out with a kit (High Pure Viral Nucleic Acid kit, Roche Diagnostics GmbH, Mannheim, Germany).
The PCR primer sets used for detection of rotavirus, norovirus, astrovirus, and enteric adenovirus were described previously (1, 10, 12) . The RT-PCR reaction for RNA viruses and PCR for DNA virus were performed as described earlier (1, 10, 12) .
The PCR products were purified and the DNA sequences were determined by DNA autosequencer ABI 377. The sequences obtained were aligned and compared to other sequences available in the GenBank/EMBL. Simultaneously we used a commercial ELISA kit for detection of rotavirus in the fecal specimens (R-Biopharm, Darmstadt, Germany). Continuous variables were analyzed by the Student's t test, and dichotomous variables by the χ 2 test. P < 0.05 was considered statistically significant.
All the tests were analyzed using SAS system software version 8 for Windows. The clinical manifestations and severity evaluation of viral AGE in pediatric patients are shown in Table 1 . We found that the total disease severity score was highest in AGE caused by multiple viruses, followed by rotavirus infection, while it was lowest in the norovirus infection. Statistically significant differences in the symptoms between infections caused by rotavirus or other viruses were found in terms of the frequency of vomiting, duration of vomiting, frequency of diarrhea, along with fever severity score, and the summarized disease severity score, and it is also the Figure 1 and G3 showed the most typical seasonal prevalence.
This study showed that RT-PCR and PCR identified the viral etiology in 81.7% of hospitalized children with AGE. As in most cases, our study demonstrated that rotavirus is the leading cause of viral gastroenteritis and the infection usually occurred in young children less than 5 years of age with a median age of 24 months (interquartile range, 9-35 months) (7). This study, in accordance with previous reports, showed a higher detection rate of rotavirus in fecal specimens by RT-PCR than by the ELISA assay (5). The seasonal distribution of rotavirus infection, i.e., a rapid increase in winter and peak in spring, was also found in this study (4) . The detailed evaluation
8 of disease severity by major parameters in this study indicated that either rotavirus alone or mixed infection including rotavirus caused significantly more vomiting and diarrhea, higher body temperature, and higher disease severity score than other enteric viruses. The clear evidence of severe AGE caused by rotavirus strongly suggests that an adequate prevention and control of rotavirus infection cannot be over emphasized.
On the other hand, a higher prevalence of enteric adenovirus and mixed viral infections were found in Taiwan, compared with previous reports from other areas of the world (9, 11).
Norovirus had been identified as an etiological agent for AGE in humans of all ages and the illness is generally mild and self-limited (6). We have found a similar spectrum of illness and seasonal distribution (more common in the colder season) associated with norovirus infection (15). Astrovirus is the least common cause of AGE in this study, which showed a similar epidemiological picture compared with previous series (8) . Mixed viral infection is another important finding in this study with a significantly higher prevalence (20.6%), compared to other non-hospital-based studies (2, 11) .
In this study, we identified the most prevalent four genotypes of rotaviruses as G1, G2, G3 and G9. G1 strains had been the predominant by 2000 in Taiwan, except in 1992-1993, when G2 strains were more prevalent (14). From 2001 to 2002, G1 was
9 the most common (51%), followed by G9 (31%) (13) . Although G1 was not the most common genotype, it still took an important position; on the other hand, G9 was again recognized as one of the major genotypes to cause AGE.
In summary, the disease burden and severity of AGE in children are different from virus to virus. By molecular methods, a better etiological identification and genotype analysis can be achieved. These methods are a useful tool for a more comprehensive investigation into the clinical manifestations and disease burden and severity associated with each virus.
